The focus of this article was evaluates the degree of perception of laypersons of different age groups with respect to smile esthetics in cases involving black spaces between maxillary incisors. Changes were made in a photograph of a smiling female patient, simulating various configurations of black spaces between maxillary incisors. For this purpose an image manipulation Photoshop CS3 was used. For evaluation black spaces of 0.5, 1.0, 1.5, 2.0, and 2.5 mm in size were created. After digital manipulation, the photographs were printed on photographic paper, attached to a questionnaire, and distributed among laypersons in the age groups of 15-19; 35-44, and 65-74. To evaluate the degree of esthetics, a scale of attractiveness was used, in which a score of 0 would represent ''not very attractive'', 5 ''attractive'' and 10 ''very attractive''. Fisher's exact test, Kruskal-Wallis test and Mann-Whitney test was used (P<0.05). Results showed that the photographs without black space and with black space of 2.5 mm were scored as the most and least attractive, respectively, by all the age groups. The degree of perception of black spaces between maxillary incisors gradually diminished as the age of the groups increased (P<0.05). Black spaces have a negative repercussion on smile esthetics, perceived more easily by younger persons. The larger the black space, less attractive the smile.
INTRODUCTION
The quest for esthetics when smiling increases by the day, since a beautiful smile has been considered fundamental for the individual's good appearance and presentation. From this aspect, the facial attractiveness and esthetics, and selfesteem of the individual and his/her interpersonal relationships are directly influenced by the architecture of the smile (ELI et al., 2001; PITHON et al., 2013b) . The esthetic perception varies from one individual to another, as each one has different personal experiences and social environments (FLORES-MIR et al.; 2004) .
Included among the morphological requisites that interfere in the presentation of the smile are the relations between the bones and soft tissues RUELLAS, 2012; PITHON et al., 2014a-b) , harmony between the teeth, presence of a buccal corridor, amount of gingival exposure and the presence of diastemas at the midline (KEPIC et al., 1990; RODEN-JOHNSON et al., 2005; JORNUNG; FARDAL, 2007) .
Another factor that has impact on smile esthetics is the appearance of black spaces, which show when the gingiva does not completely fill the space above the point of contact between one tooth and another (PITHON et al., 2012b; PITHON et al., 2013a) . This may occur due to gingival retraction resulting from poor hygiene habits, maladapted restorations and excessive force during tooth brushing (PITHON et al., 2013a) .
The presence of black space may generate little attractiveness in smile esthetics; therefore, it is necessary to study the perceptions of individuals in different age groups, in order to evaluate the influence of these perceptions on smile esthetics. Thus, the aim of this study was to evaluate the degree of perception of laypersons of different age groups with respect to smile esthetics in cases involving black spaces between maxillary incisors.
MATERIAL AND METHODS
In order to conduct this study, a front view intraoral photograph of a smiling female patient, aged 30 years 10 months, with normal occlusion was used. The photograph was taken with a digital camera of 10 Megapixels (Canon Rebel XTI, Tokyo, Japan), resulting in images in which only the lips, gingival tissue and teeth could be visualized. The real photograph was manipulated with the use of a computer software program, Adobe Photoshop CS3 (Adobe Systems Inc., San Francisco, USA). The changes in the photograph were made in the region of the anterosuperior arch of the image with various compositions black spaces of different sizes. This study was approved by the Ethics Committee on Human Research, CEP/CAAE:10933512.5.0000.8815.
Six images were obtained with and without the presence of black spaces with increase in proportions: one image without the presence of black spaces (Figure 1) , and the other with the presence of black spaces measuring 0.5 ( Figure 2 ); 1.0 ( Figure 3 ); 1.5 ( Figure 4) ; 2.0 ( Figure 5 ) and 2.5 mm in size (Figure 6 ) between the central incisors, and the black spaces performed in the lateral incisors correspond to 60% of the size of the black spaces of the central incisors. In order to conduct the research, 3 groups with 50 individuals in each were selected from among the following age groups: 15 to 19; 35 to 44, and 65 to 74 years (ages preestablished by the World Health Organization). The invitation to participate the survey was conducted along with the direction of two campus of Southwest State University of Bahia and two state schools of the city of Jequié-BA. In which, students and officials were invited to participate spontaneously of the study, and was also presented a free and informed consent term. The images in the dimensions of 15 cm wide x 10 cm high and resolution of 500 dpi were printed on photographic paper, attached to a questionnaire and distributed among the groups of evaluators. On the first page all the images were presented together in random sequence, together with the following questions: Can you note differences between the images? Which image do you like most and which do you like least? On a second page, the distribution of the same images was altered. This second page served to evaluate the degree of reliability of the responses given by the evaluators in the first round of evaluation. In the sequence of the research, each image was printed separately on additional pages (so that they could be evaluated individually) together with an attractiveness scale, on which 0 would represent ''not very attractive'', 5 ''attractive'' and 10 ''very attractive''. All the evaluators were advised not to compare the images on different sheets. The evaluation time interval for each image was limited to 60 seconds.
Data analysis
The frequencies of replies given by the participants in each age group (≤ 30, 30-50 and > 50 years) were compared by means of the chi-square test. In cases in which the expected frequency was less than five (n < 5), Fisher's exact test was used.
The scores of grades awarded to each photograph were compared by means of the Kruskal-Wallis test and comparisons between pairs were performed using the Mann-Whitney test. The means of scores awarded to each photograph were calculated in each group in order to determine the Spearman correlation coefficients, to evaluate the similarity between perceptions according to the age groups. The level of significance adopted was 5% (α = 0.05). The data were tabulated and analyzed using the software programs SPSS 21.0 (IBM Corp, Armonk, USA).
RESULTS
Of the 150 individuals, 58.7% were of the female sex (Table 1) .
The results demonstrated that there was significant difference in the perception of the differences existent between the photographs, with the highest number of individuals who were unable to note the lack of similarity between the images being observed in the age groups of 65-74 years, in comparison with the younger age groups ( Among the participants who were able to note differences between the images, there was statistical difference in the proportions among the groups, both as regards the most preferred and the least preferred image. The individuals of the two younger age groups elected image 1 as the best, while the individuals in the 65-74-year age group elected images 2 and 3.
The proportion of individuals who liked image 1 most was higher in the age group from 15-19 years, in comparison with the two older age groups, and in the age group from 35-44 years, in comparison with the age group from 65-74 years. The proportion of individuals who liked image 2 most was higher in the two older age groups, in comparison with the age group from 15-19 years, and in the age group from 65-74 years, in comparison with the age group from 35-44 years, the proportion of individuals who liked images 3 and 4 most was higher in the age group from 65-74 years, in comparison with the two younger age groups.
The individuals of all the age groups elected image 6 as being the worst. However, the proportion of individuals who liked image 6 least was higher in the two younger age groups compared with the age group from 65-74 years, the proportion of individuals who like images 4 and 5 least was higher in the age group from 65-74 years, compared with the two younger age groups.
With respect to image 2, there was significant difference in the perception of the differences existent between the photographs, with the highest number of individuals who were unable to note the lack of similarity between the images being observed in the age groups of 65-74 years, in comparison with the younger age groups (Table 3) . Among the participants who were able to note differences between the images, there was statistical difference in the proportions among the groups, both as regards the most preferred and the least preferred image. The individuals of the two younger age groups elected image 4 as being the best, while the individuals in the age group from 65-74 years elected image 2.
The proportion of individuals who liked image 2 most was higher in the age group from 65-74 years, in comparison with the two younger age groups, the proportion of individuals who liked image 4 most was higher in the age group from 15-19 years, and diminished progressively in the older age groups, the proportion of individuals who liked Image 5 most was higher in the age group from 65-74 years, in comparison with the two younger age groups.
The individuals in the two younger age groups elected image 1 as being the worst, while the individuals in the age group from 65-74 years equally elected images 1 and 3. The proportion of individuals who liked image 1 least was higher in the age group from 15-19 years and diminished progressively in the older age groups, the proportion of individuals who liked image 3 least was higher in the age group from 65-74 years, compared with the two younger age groups (Table 4) . Photographs 1 and 6 were scored as the most and least attractive, respectively by all the age groups ( Table 4 ). The grades awarded to all the images, except image 1, presented significant difference among the age groups. The comparisons between pairs showed that individuals in the age group from 15-19 years attributed lower grades to image 2, with the scores being progressively higher in the older age groups, individuals in the age group from 65-74 years attributed higher grades to images 3, 4, 5 and 6, compared with individuals in the younger age groups (Table 4 ). Perfect and positive correlation was verified between the mean grades of all the age groups (Table 5 ). 
DISCUSSION
Smile esthetics is a factor prioritized during orthodontic treatment, in conjunction with the function of the system (PITHON et al., 2013b) . This may be compromised by the presence of black spaces between the maxillary incisors (PITHON et al., 2012b; PITHON et al., 2013a) . At the end of orthodontic treatment, these spaces may frequently be present. There are various factors involved in their occurrence, such as accentuated inclination of the incisors, artistic bends, elongation of the interdental gingival fibers or loss of bone mass during treatment (PITHON et al., 2012b; PITHON et al., 2013a) . Other discussions have pointed out that the appearance of black spaces may also be related to poor oral hygiene, leading the loss of periodontal attachment and as a consequence, gingival recession (BURKE et al., 1994; PITHON et al., 2013a) .
Perception with regard to the presence of black spaces and the extent to which this interferes in esthetics may vary from one individual to another. In the literature, it is described that the presence of these spaces between central incisors compromises esthetic perception to a large extent (PITHON et al., 2013a) . However, there are no reports in the literature up to now about what the repercussion would be with regard to these black spaces between all the maxillary anterior teeth. Starting from this principle, the proposal of this study was to evaluate the esthetic perception of individuals from three different age groups (15-19, 35-44 e 65-74 years), with regard to smile esthetics in cases with different degrees of black spaces between maxillary incisors.
Some factors, such as gender and age are considered to have an influence on the esthetic perception of the smile. The present study showed no influence whatever of gender on the evaluations, however, there were statistically significant differences with regard to age (RODEN-JOHNSON et al., 2005; SOH et al., 2005; RODRIGUES et al., 2009) .
For this purpose, a front view intraoral smile photograph was used, which was manipulated in order to obtain compositions of black spaces of different dimensions. These images were printed on the same page in random order, and again on another in a different order, in order to evaluate the degree of compatibility between the evaluations. At this time, it was evaluated whether the individuals were capable of noting differences between the photographs and choosing the one that most pleased them and the one that least pleased them. This method has been described in other studies demonstrating efficacy with regard to the evaluation of perception of changes made to photographs (PINHO et al., 2007; PITHON et al., 2012a-b; PITHON et al., 2013a-b; PITHON et al., 2014c) .
It could be observed that the individuals in the two younger age groups elected the image without black spaces as being the best, while individuals of the age group from 65-74 years elected the images with a black space of 0.5 and 1.0 mm as being the best. This fact may be justified by the greater prevalence of these spaces in older populations, leading the individual to thinking that this alteration is normal. The individuals of all the age groups elected the image with the black space of 2.5 mm as being the worst. These results corroborate the findings of other authors (PITHON et al., 2012b; PITHON et al., 2013a) , which were able to verify that the larger the black space existent between the teeth, the worse the esthetics presented.
The findings of this study has some similarities to a search (PITHON et al., 2013a) conducted with the presence of black spaces only between the maxillary central incisors. However, the big difference observed in this study was that the age groups of 15-19 years and 35-44 years were more rigorous in assessing for the presence of black spaces, possibly due the fact that a larger number of teeth with black spaces call more attention of these groups. On the other hand, the age group of 65-74 years made a less critical assessment regarding the presence of diatemas in 4 teeth, contrary to the study realized with the presence of diatemas only between the central incisors. This suggests that the older population considered more normal and symmetrical the presence of smaller diatemas between the 4 incisors.
In the evaluations sequence the evaluators were asked to award grades to the images individually. The degree of perception was evaluated by means of an attractiveness scale, in which 0 would represent ''not very attractive'', 5 'attractive'' and 10 ''very attractive''. This method, widely used in the literature, was chosen because it was shown to be quick and simple to obtain value judgments.
The photographs without black spaces and with black space of 2.5 mm were scored as the most and least attractive, respectively, indicating the preference for the absence of black spaces by all the age groups, corroborating the findings of other studies. However, it could be observed that the individuals in the older age group awarded higher grades to all the images, a fact that may be justified by the greater prevalence of these alterations in this population, so that this leads to making this alteration appear to be normal (PITHON et al., 2013a) .
The lack of perception of asymmetries by the more advanced age group may suggest that advanced age leads to a reduction in the perception of esthetic details of the smile. Whereas in the other two groups, in addition to asymmetry being very perceptible, there was less tolerance due to the low scores with regard to each image (GELD et al., 2007) .
CONCLUSIONS
Black spaces between the maxillary incisors were perceived more easily by younger persons. There was a diminishing degree of perception as the age of the groups increased.
The larger the black space, the less attractive the smile was classified.
RESUMO:
O foco deste artigo foi avaliar o grau de percepção de leigos de diferentes faixas etárias em relação à estética do sorriso em casos que envolvam espaços negros entre incisivos superiores. As alterações foram feitas em uma fotografia de uma paciente do sexo feminino sorrindo, simulando várias configurações de espaços negros entre incisivos superiores. Para este efeito, um Photoshop CS3 para manipulação de imagem foi usado. Para avaliação dos espaços negros 0,5, 1,0, 1,5, 2,0 e 2,5 mm de tamanho foram criados. Após a manipulação digital, as fotografias foram impressas em papel fotográfico, incluídas em um questionário, e distribuídos entre leigos nas faixas etárias de 15-19; 35-44 e 65-74. Para avaliar o grau de estética, foi utilizada uma escala de atratividade, em que uma pontuação de 0 representaria ''não muito atraente'', 5 ''atraente'' e 10 ''muito atraente''. Foi utilizado o teste exato de Fisher, teste de Kruskal-Wallis e Mann-Whitney (P<0,05). Os resultados mostraram que as fotografias sem espaço negro e com espaço negro de 2,5 mm foram classificadas como as mais e menos atraente, respectivamente, por todos os grupos etários. O grau de percepção de espaços negros entre os incisivos superiores gradualmente diminui à medida que a idade dos grupos aumentou (P<0,05). Espaços negros têm uma repercussão negativa na estética do sorriso, percebida mais facilmente por pessoas mais jovens. Quanto maior o espaço negro, menos atraente o sorriso.
